
well open into the duodenum. 2. When a gallbladder
fistula is established with the surface, all observers
have noticed that the bile flows more freely during the
night or during intervals of digestion than during
digestion. In other words, the bile flows into the gall¬
bladder during the intervals of digestion. The gall¬
bladder seems to serve as an elastic safety reservoir
which takes off the pressure from the bile duct during
certain times of the day. It seems likely that this may
be explained on the basis that during active digestion
peristaltic waves are intermittently passing down the
intestine. In the wake of these waves there follows
a diminution of the intra-intestinal pressure, which
permits the temporary flow of bile from the duct. As
soon as the wave has ceased, the normal intra-
intestinal pressure is resumed and the valve is closed.
During long intervals of digestion, and particularly
during the night, the peristaltic waves are few. The
intra-intestinal pressure is more nearly constant, and
the bile is forced out into the gallbladder, or out
through a gallbladder fistula as the case may be (Fig.
14 A and B). If the gallbladder has been removed
or destroyed, an equilibrium of pressure in the gall
ducts and intestines is established in the long inter¬
vals between peristaltic contractions, with the result
that the full degree of intra-intestinal pressure in the
bile ducts during the intervals of digestion produces
permanent dilatation of the duct (Fig. 15 A and B).
In connection with this problem, it is well to mention

the fact that the urine coming into the bladder through
the normal valve is seen to come in jets of several
drops at a time, while it passes through a ureteral
catheter with a steady drip. Is it, therefore, not prob¬
able that the jets seen in the first case are due, partially
at least, to the rhythmic contraction of the bladder
which at certain intervals increases the intravesical
pressure and temporarily closes the valves, while, when
the catheter is passed up into the ureter, the bladder
contraction is not operative on the flow?

ABSTRACT OF DISCUSSION
Dr. Edward Martin, Philadelphia : As to the statement

in regard to inelasticity of the belly wall, it is one
of the most elastic of all structures, to wit : the circum¬
ference changes before and after dinner, as shown by
the relative bigness of your garments. As to intra-
abdominal pressure, on operation, with the first admission
of air there is a cavity, hence a negative pressure. The
pressure is constantly varying ; at times it is life-threatening
from its effect on the circulation and the respiration. Every
vital process and every reparative process depends on the
freedom and rapidity of the blood supply, and probably the
underlying reason for abnormal abdominal conditions asso¬

ciated with ptosis is a circulatory interference and not a

mechanical interference with the progression of the intestinal
contents. Of all deceiving factors, the roentgenogram ranks
among the first. Ochsner has shown that any viscus may be
in any position and function normally if the blood supply is
not interfered with.
Concerning the mechanism of the valves, going back to fun¬

damental principles, the law of sphincters is that when irri¬
tated they contract. Flaccidity is almost unknown ; the anal,
the pyloric, the cardiac, urethral sphincters give us trouble
only by contracting. In the first few months of life the car¬

diac valve is normally incompetent, a period for quantitative
errors of judgment. Later, if abnormal, it becomes perma¬
nently tight. Any neighboring pathologic condition may
cause it to grip tight, the sphincter having its own centers
which respond in only one way. An incontinent ileosphincter
is extremely Tare. They all yield to continued abnormal
back pressure. The cecum is usually empty and the stimulus

to the cecum to contract is a sudden, violent gush from the
ileum. A slow ooze, as through a spasmodically contracted
sphincter, will not give this stimulus. I cannot see the
mechanism of a vacuum formed in an absolutely soft gut. It
is probable that the beneficial effects of operation are not
from tightening a loose sphincter, but from loosening a spas¬
modically tight sphincter. We are cursed by pylorospasm.
How do we cure pylorospasm? Usually by curing the lesion
reflexly responsible for it, and sometimes by paralyzing and
putting out of service the muscle. The rule of the sphincters
is that they are always tight. Why is a patient with chronic
appendicitis constipated and toxic? Because he has a loose
sphincter? No; because he has a tight sphincter. The lower
ileum is the portion where the intestinal contents remain
longer than in any other part of the intestinal canal. With
a teasing chronic appendix the reflex spasm prevents that
rapid distention of the cecum which excites cecal contraction.
Why do these patients get well of their constipation by the
taking out of a fibrosed appendix? And why do so many of
them suffer from pylorospasm? Because the sphincters work
together ; that is, the ileocolic and the pyloric. We have had
no success in implanting the ureters, and we have done it very
carefully; no success because there always occurs a narrowing
at the point of implantation and an ascending infection. Sweet
has attempted it many times. In only two reputed cases has it
been done successfully without a segment of the bladder wall.
I agree that the mechanism of the vesical sphincter of the
ureter is, in part, a mechanical one.

ORGANIC CHANGES IN THE CENTRAL
NERVOUS SYSTEM PROBABLY DUE

TO FOCAL INFECTIONS
GEORGE W. HALL, M.D.

CHICAGO

It is with a full knowledge of the vulnerable points
which may be cited in reasoning from cause to effect
that I present the history of these cases which com-

pose the nucleus on which this paper is based. How-
ever, clinical evidence and resulting treatment in other
cases not here reported encourage me to present this
article, for I realize the fact that the chain of infection
leading from the tonsils and teeth to the central nervous
system in these cases is not complete, since two of
the patients are still living.
Orr and Rows1 state that infections may ascend from

deep foci of infection through the lymph channels
which surround the spinal nerves and roots, and extend
to the pia and there set up inflammatory reaction.
They have observed such conditions in staphylococcus
infection. They state that toxins can spread along
the roots of these nerves without injuring the individ-
ual nerves. They have shown that bedsores may pro-
duce degeneration in the lumbar enlargement, and
sores on the arms have produced degeneration in the
posterior columns of the cord on the same side as the
focal infection. They have demonstrated similar
changes in the lower portion of the cord arising from
a pelvic cellulitis and renal abscess. While in their
experience the dorsal columns of the cord have more
often become involved than other regions, yet they have
explained that these toxins may so spread as to pro¬
duce changes in the anterior radicular fibers, and also
in the lateral columns of the cord. Such changes,
according to their statement, are the direct result of
absorption from some peripheral septic focus.

Read before the Section on Nervous and Mental Diseases at the
Sixty-Eighth Annual Session of the American Medical Association,New York. Tune. 1917.

1. Orr and Rows: Brain, 4, 1906.
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Walker2 described three cases in which an acute
ascending paralysis occurred in the course of a chronic
cystitis, and suggested that the cord lesion was due to
an extension of inflammation along the nerves from
the bladder. That such conditions may exist is verified
in tetanus and rabies, which no doubt spread to the
cord by way of the nerves.
Marie and Morax cut the nerve of the limb of an

animal and injected a lethal dose of tetanus organism
into the animal's paw, and no convulsions followed.
Homen and Laitinen, after injecting streptococci into

the sciatic nerve, traced the organisms to the meninges
of the cord.
Pirrone experimented in like manner with the pneu-

mococcus, and found changes in the cord. In the
peripheral nerves, spinal roots and cranial nerves, there
is a constant stream of lymph ascending toward the
central nervous system, the main current of which lies
in the inner meshes of lymph spaces of the perineural
sheath. Through these passages, according to this
author, the toxins no doubt reach the central nervous
system and may spread in the lymph spaces of the pia
and arachnoid to distant points. Changes in the central
nervous system, as we all know, frequently accompany
primary anemia, less often secondary anemia, occa¬
sional chronic uremia, diabetes, etc. It is generally
accepted that these changes are due to toxins rather
than actual organisms. The source of these toxins,
especially in pernicious anemia, may be found in the
gallbladder, appendix and other foci, so that it is just
as reasonable to believe that focal processes in the
teeth and tonsils may produce similar changes.
It has been definitely determined that a primary

lesion of specific origin on the skin may produce toxic
conditions in the spinal fluid, even before the Wasser¬
mann test shows a positive reaction. Such conditions
can arise by direct transmission through the peripheral
nerves from the focus of infection to the meninges
of the cord.
Lugaro states that the stronger and more local the

action of the toxins, the more often does secondary
change take place, while a diffuse and weaker toxin
produces a purely primary degeneration.
In a series of eight cases, comprising lesions of vary¬

ing nature and situated in different parts of the body,
Orr and Rows found in each case a cord lesion much
more intense in the segment of the cord corresponding
to the nerve supply of that area.

REPORT OF CASES
I report three cases which I believe demonstrate the

work of these investigators :

Case 1.—R. M., aged SS, was referred to me by Dr. J. L.
Miller in the latter part of September, 1916. His present
trouble commenced about eighteen months previous, when he
complained of pain in the left shoulder and cervical portion
of the spine. This pain continued with exacerbations at times
for a period of one year, and then disappeared. About six
months after the onset of his first symptoms he noticed that
his right hand was becoming shaky when he tried to sign his
name. In the spring of 1916, he noticed a weakness in the
right leg and small blisters on the sole of the right foot ; at
times he experienced cramps in the muscles of the right calf.
Examination by Dr. Campbell in 1915 revealed large tonsils,

and pyorrhea of the two lower incisors ; the sinuses were
normal.
My examination revealed an atrophy of the shoulder group

muscles on both sides, more on the right, with an atrophy of
the muscles of the arms and forearms, and also of the thenar

2. Walker: Lancet, London, March 11, 1905.

and hypothenar muscles of the hands, these atrophie changes
being more pronounced on the right side. Marked fibrillary
twitchings were present in these different regions. The left
lower extremity was practically normal; the right lower
extremity was spastic, with increased reflexes and a positive
Babinski reflex ; there was no atrophy of muscle in the lower
extremities, and no sensory disturbances over any part of the
body. The optic nerve was normal. There were no bladder
disturbances. The abdominal reflexes were present.
We deemed it advisable to exclude syphilis ; therefore the

patient was sent to St. Luke's Hospital and spinal puncture
made. The spinal fluid was normal in every particular and
the blood Wassermann test negative. We made a diagnosis of
degenerative changes in the spinal cord, involving the anterior
and lateral portions in the cervical region of the spinal cord.
We recommended that a Roentgen-ray examination be made
of the spinal vertebrae. Changes of an ostearthritic nature
were found, especially in the cervical portion, and to a less
extent in the lumbar portion of the cord.
Case 2.—Mrs. S., aged 58, was referred to me by Dr. John

L. Porter in January, 1917. She stated that her present trou¬
ble began about September, 1915, when she experienced some
pain in the lumbosacral region, and some stiffness in the calf
muscles of the left leg. About one year ago the calf of the
right leg became stiff and she still has that feeling of stiffness
in both lower extremities. A few weeks after the onset of
this trouble she noticed a weakness in the extensor muscles
of both feet, stating that she could not raise the toes from the
floor normally. She has never suffered any pain in the lower
extremities. The weakness in the lower extremities graduallyincreased until, at the time of examination, she was compelled
to support herself with crutches in order to walk around the
house.
Examination showed some atrophy of both lower extrem¬

ities below the knees, more marked on the right than on the
left, a partial foot drop on both sides, with a possible Babinski
reflex on the right. There were no fibrillary twitchings, theknee-jerks were present and the Achilles reflex absent; there
were no sensory disturbances.
We made a diagnosis of organic change in the anterior por¬tion of the spinal cord in the lumbar region, and suggestedspinal puncture and blood tests. Both fluids proved to be

normal. We further suggested that roentgenograms be made
of the spinal vertebrae, which revealed positive arthritic
changes. A history of pyorrhea was obtained, on account of
which six teeth had been extracted in August, 1916. A pelvic
examination was made by Dr. T. J. Watkins at my request,and the report was negative. A laparotomy had been per¬formed fifteen years previous for the removal of a benign
tumor of the right ovary. The only apparent cause for the
changes in the central nervous system of this case originatedin the teeth.
Case 3.—Through the courtesy of Dr. Peter Bassoe, I wish

to report a third case which came under his observation fof
the first time, June 8, 1912. Single man, aged 25, of excellent
habits and with a negative venereal history, a history of
nephritis following influenza when 11 years old, in April, 1911,
had a slight swelling of the knees and ankles for ¿bout .two
weeks. The patient was apparently well after this attack until
March, 1912, when nodules developed in the skin of the legs
and swelling about the ankles (erythema nodosum?). In
April, he had occasional chills, followed by a temperature ris¬
ing to 102 F. These chills occurred at first once a week, then
twice a week. Late in May, he began to have attacks every
few days, consisting of vomiting followed by diplopia. These
symptoms were followed by numbness in the left leg and
slight difficulty in swallowing. For some time previous, the
gums had been swollen and the teeth sore.
Examination revealed right external rectus paresis; slight

right facial paresis of the right side ; loss of pain and tem¬
perature sense over the right trigeminal area ; absence of right
corneal reflex ; analgesic areas on the left side of the chest
and abdomen, and in places on the left arm ; tactile sensation
normal ; tendon reflexes normal. June 9, he was admitted to
the hospital with a temperature as high as 102 F., which con¬
tinued for five days, when it returned to normal. He had
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almost a continuous hiccup, and repeated vomiting attacks
during the first four days in the hospital. He received treat¬
ment for pyorrhea by Dr. Frederick B. Moorehead. The
Wassermann test was negative. The patient gradually im¬
proved, could again walk, although he staggered somewhat,
and a slight diplopia persisted. In August, 1912, he had a

relapse for a time, and when examined again,' presented
analgesia of the right side of the face and the entire left side
of the trunk and extremities. The right arm and leg were

slightly weaker than the left. He had a bilateral ankle clonus,
more marked on the right side ; other tendon reflexes stronger
on the right side. He again improved after his mouth had
been treated. In December, 1912, left hemiplegia quite sud¬
denly developed, and it was definitely stated that this attack
was preceded by an aggravation of the pyorrhea. In June,
1913, he returned to the hospital for a week, when examina¬
tion showed a right trigeminal anesthesia, left spastic hemi¬
plegia, right hemianalgesia, and thermanesthesia.
Nov. 4, 1913, he became stuporous, and had dysphagia,

bilateral Babinski reflex and ankle clonus ; no voluntary move¬

ment of either extremity ; abdominal reflexes absent, right
corneal reflex absent, and left present. He developed a rise
of temperature, and signs of pneumonia appeared. He died
Nov. 6, 1913.
A necropsy was held, November 7, by Drs. F. R. Nuzum and

Peter Bassoe. The only finding outside of the brain was a

bronchopneumonia. The brain revealed moderate edema of
the pia ; the right half of the upper portion of the pons was

distinctly softened. A pipet was introduced to secure material
for culture. No pus was present. Subsequent examination
of the brain after hardening with liquor formaldehydi revealed
a distinct, nonsuppurative inflammation in the softened part
of the pons, chiefly characterized by large accumulations of
mononuclear cells about the vessels.

COMMENT
The history of these cases shows not only a history

of focal infection, but also in two of the patients
slight arthritic, changes in the vertebrae, most pro¬
nounced at those points which correspond to the most
definite changes in the central nervous system.
104 South Michigan Avenue.

ABSTRACT OF DISCUSSION
Dr. H. T. Patrick, Chicago : I am far from wishing to

deny involvement of the central nervous system from focal
infection, but I think Dr. Hall has hardly proved his case. In
all his cases he found evidence of arthritis, and I do not see
the necessity for assuming infectious involvement of the cen¬

tral nervous system to account for the symptoms. These
could all be accounted for by secondary involvement of the
nerve structure by way of the arthritides. In the last case
we are in doubt whether or not there was softening due to
vascular occlusion. If these cases were due to teeth and ton¬

sils, they were hemogenic, which had nothing to do with
direct invasion of the nerve trunks and thence by way of
nerve roots to the spinal cord. This route is as yet hypo¬
thetic, but this does not prevent it from being an attractive
field for investigation, and I am glad that Dr. Hall has called
attention to it. My own experience has been that in the vast
majority of these cases what seem to be neuritides are really
arthritides.
Dr. J. P. Munroe, Charlotte, N. C. : I am inclined to agree

with the last speaker. Most of these cases can be explained
otherwise than by an involvement of the central nervous

system.
Dr. A. L. Skoog, Kansas City, Mo. : It is interesting to

note that we find infections of the central nervous system
secondary to other foci in the body. In these cases I am

inclined to think they are not conclusively proved. I believe
the fault rests ontthe bactériologie examinations, which have
not been completely conducted.
Dr. G. W. Hall, Chicago : I am entirely satisfied in my own

mind as to the relation between cause and effect in these
cases. I think in the course of two or three years these same

gentlemen will have changed their minds as expressed today.
In the first case the patient was taken to a hospital where they
found, according to the roentgenograms, changes in the cer¬
vical vertebrae, as I have reported. The same patient was
taken to a different hospital, and Dr. Billings was called in
and gave an independent opinion. He declared that there
were no arthritic changes in the spine, and felt that the
changes were of a multiple sclerotic nature and that the
primary infection came from the teeth. · This opinion was
independent of mine.

A REPORT OF A GROUP OF ONE
HUNDRED AND TEN CASES

OF POLIOMYELITIS
FROM THE ACUTE ONSET TO THE PRESENT TIME

CHARLES OGILVY, M.D.
NEW YORK

The group of 110 cases of poliomyelitis on which
this report is based, with fifteen additional cases, rep-
resents the result of the study of an epidemic in a
suburb of 35,000 inhabitants of New York City dur-
ing the summer of 1916. These 110 cases were all
isolated in hospital accommodations where each
patient could be continuously observed.
The origin of the disease in this community was

definitely traced through a carrier coming from an
infected household in Brooklyn. The district first
infected was an Italian community, in which particu-lar section forty-two cases developed. This com-
munity was somewhat crowded, although in a com-
paratively clean neighborhood.
The first case developed on July 13 and the last one

on Oct. 25, 1916. No other cases have developedfrom that time up to the present date.
Early Diagnosis.\p=m-\The majority of the cases were

somewhat similar and developed as follows: The
child was said to have been sick from one to four
days with fever, usually vomited and frequently gave
a history of pain in the head, neck, back or extremity.On examination, the child was found to be lying on its
side, with the head thrown back, quiet or asleep.When aroused it was usually irritable. In 81 per
cent, of the cases there was stiffness of the neck.
Other evidences of the disease were found to be

an abnormal condition of the knee jerk, and dis¬
turbances of reflexes throughout. In addition to
these clinical findings, the diagnosis was corroborated
by a spinal fluid examination. These specimens were
all examined at the von Wedel Laboratory of the
New Rochelle Hospital, and the diagnosis was con¬
firmed in many doubtful cases by this examination.
A lumbar puncture was made in eighty-two cases.
One course of the disease frequently seen was that

in which the child was sick for a day or two and
then apparently better, being allowed to get out ofbed, after which the fever returned and the typical
symptoms developed. It may be here remarked that
there was but one case resembling the classical pic¬
ture so often described in textbooks, of the child
going to bed perfectly well, taken ill during the nightand found to be paralyzed in the morning.There were twenty-five cases of suspected polio¬myelitis in which the spinal fluid gave negative find¬
ings. In each instance, the cell count was under 20.

Read before the Section on Orthopedic Surgery at the Sixty-EighthAnnual Session of the American Medical Association, New York,June, 1917.
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